
4

7XVNV#SURMHFWLQJ#IURP
PDQGLEOHV/#GRUVDO#YLHZ +4D,

)ULQJHG#JLOOV#RQ#DEGRPLQDO
VHJPHQWV +4D,

3RWDPDQWKLGDH#IURQW#OHJ +5D,

0D\IO\#1\PSKV
+(SKHPHURSWHUD,

0D\IO\#IDPLOLHV#GR#QRW#KDYH#ZLGHO\#XVHG#FRPPRQ
QDPHV1

4

D1 0DQGLEOHV#KDYH#ODUJH#WXVNV#SURMHFWLQJ
IRUZDUG#DQG#YLVLEOH#LQ#GRUVDO#YLHZ#+IURP
WKH#WRS,>#IULQJHG#JLOOV#DUH#ODWHUDO#DQG
GRUVDO#RQ#DEGRPLQDO#VHJPHQWV#50:
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5

E1 0DQGLEOHV#ZLWKRXW#SURMHFWLQJ#WXVNV>
IULQJHG#JLOOV#DEVHQW#IURP#VHJPHQWV#50:#RU
SUHVHQW#EXW#SURMHFWLQJ#YHQWURODWHUDOO\
+EHORZ#DQG#WR#WKH#VLGHV,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7

5

D1 *LOOV#ODWHUDO/#SURMHFWLQJ#IURP#VLGHV#RI
DEGRPHQ>#SURWLELD#+IRUHDUP#RI#IURQW#OHJ,
VOHQGHU#DQG#QHDUO\#F\OLQGULFDO
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3RWDPDQWKLGDH

7KHVH#EXUURZLQJ#Q\PSKV#RFFXU#LQ#PHGLXP#WR
ODUJH#VWUHDPV#ZKHUH#WKH\#PRVW#RIWHQ#VSUDZO#RQ
JUDYHO#DQG#VDQG#LQ#VKDOORZ#UXQV1##>;242425@

E1 *LOOV#GRUVDO/#FXUYLQJ#XS#RYHU#DEGRPHQ>
SURWLELDH#DGDSWHG#IRU#EXUURZLQJ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6

http://www.entomology.umn.edu/midge/Potamanthidae.htm
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(SKHPHULGDH
+6E,

3RO\PLWDUF\GDH
+6D,

0HWDWLELDH#RI#3RO\PLWDUF\LGDH
DQG#(SKHPHULGDH +6D26E,

%DHWLVFLGDH +7D,

0D\IO\#ZLWK#RSHUFXODWH
JLOOV#RQ#5QG#DEGRPLQDO
VHJPHQW +8D,

6

D1 7XVNV#LQ#ODWHUDO#YLHZ#FXUYLQJ#GRZQZDUG>
DSH[#RI#PHWDWLELDH#+KLQGPRVW#IRUHDUPV,
URXQGHG
# 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3RO\PLWDUF\LGDH

7KHVH#Q\PSKV#ILOWHU#DOJDH#DQG#GHWULWXV#IURP#WKH
ZDWHU#WKH\#FLUFXODWH#WKURXJK#WKHLU#EXUURZV1
7KH\#DOVR#JUD]H#RQ#DOJDH#DQG#GHWULWXV1#7KH\#DUH
IRXQG#LQ#VLOW/#FOD\/#RU#VLOW0JUDYHO#VXEVWUDWHV#RI
PHGLXP#WR#ODUJH#VWUHDPV#RU#ODNHV1##>;2;2425@

E1 7XVNV#LQ#VLGH#YLHZ#FXUYLQJ#XSZDUG>#IURQW
HQG#RI#PHWDWLELDH#IRUPV#DQ#DFXWH#SRLQW#RQ
WKH#ORZHU#HGJH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 (SKHPHULGDH

(SKHPHULGDH#LQKDELW#VDQG\#RU#VLOW\#VXEVWUDWHV
RI#VWUHDPV#DQG#FOHDQ#ODNHV1#7KH\#ILOWHU#IRRG#IURP
ZDWHU#FLUFXODWHG#WKURXJK#WKHLU#EXUURZV#DQG
JUD]H#RQ#DOJDH#DQG#GHWULWXV1##>025262&@

7

D1 0HVRQRWXP#+VKLHOG0OLNH#GRUVDO#SRUWLRQ#RI
PLGGOH#WKRUDFLF#VHJPHQW,#SURMHFWLQJ#EDFN
WR#FRYHU#WKH#JLOOV#RQ#DEGRPLQDO#VHJPHQWV
409
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 %DHWLVFLGDH

%DHWLVFLGDH#SDUWLDOO\#EXUURZ#LQWR#VLOW\#DQG#VDQG\
VHGLPHQWV#RQ#WKH#PDUJLQV#RI#VWUHDPV#DQG#FOHDQ
ODNHV1##>024242&@

E1 0HVRQRWXP#QRW#SURMHFWLQJ#EDFNZDUGV/
JLOOV#H[SRVHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8

8

D1 *LOOV#RQ#DEGRPLQDO#VHJPHQW#5#RSHUFXODWH
+FRYHULQJ#DOO#RU#PRVW#RI#WKH#IROORZLQJ#JLOOV,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9

E1 *LOOV#RQ#DEGRPLQDO#VHJPHQW#5#VLPLODU#WR
WKRVH#RQ#IROORZLQJ#VHJPHQWV#RU#DEVHQW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;

http://www.entomology.umn.edu/midge/Ephemeridae.htm
http://www.entomology.umn.edu/midge/Baetiscidae.htm
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7ULFRU\WKLGDH#ZLWK#RYDO
RSHUFXODWH#JLOOV +9D,

2YHUODSSLQJ
RSHUFXODWH#JLOOV
+:E,

)XVHG
RSHUFXODWH#JLOOV
+:D,

2SHUFXODWH#JLOOV#RQ
1HRSKHPHULGDH#DQG#&DHQLGDH

+:D2:E,

(SKHPHUHOOLGDH +;D,

9

D1 2SHUFXODWH#JLOOV#RYDO#RU#URXJKO\#WULDQJXODU/
VHSDUDWHG#IURP#HDFK#RWKHU>#JLOOV#RQ
VHJPHQWV#609#ZLWKRXW#IULQJHG#PDUJLQV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7ULFRU\WKLGDH

1\PSKV#DUH#IDU#UDQJLQJ#DQG#DUH#IRXQG#LQ
GHWULWXV/#VLOW#DQG#JUDYHO#LQ#VWUHDPV#RI#DOO#VL]HV1
6RPH#VSHFLHV#DUH#WROHUDQW#RI#ORZ#GLVVROYHG
R[\JHQ#OHYHOV1##>;232425@

E1 2SHUFXODWH#JLOOV#UHFWDQJXODU#DQG#PHHWLQJ
RU#RYHUODSSLQJ#RQ#LQVLGH#HGJH>#JLOOV#RQ
VHJPHQWV#609#ZLWK#IULQJHG#PDUJLQV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :

:

D1 2SHUFXODWH#JLOOV#IXVHG#WRJHWKHU#DORQJ
LQVLGH#HGJH>#PHVRQRWXP#ZLWK#GLVWLQFW
URXQGHG#OREH#RQ#DQWHURODWHUDO#FRUQHUV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11HRHSKHPHULGDH

7KHVH#Q\PSKV#DUH#IRXQG#FOLQJLQJ#WR#YHJHWDWLRQ/
GHEULV#RU#WKH#XQGHUVLGH#RI#URFNV#LQ#VORZ#WR#UDSLG
IORZLQJ#VWUHDPV1#7KH\#DUH#PRUH#FRPPRQ#LQ
VRXWKHUQ#VWDWHV1##>;232425@

E1 2SHUFXODWH#JLOOV#QRW#IXVHG#EXW#RYHUODSSLQJ
RQ#LQVLGH#HGJH>#PHVRQRWXP#ZLWKRXW
DQWHURODWHUDO#OREHV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 &DHQLGDH

,Q#D#ZLGH#YDULHW\#RI#ZDWHU#W\SHV/#WKH#&DHQLGDH
LQKDELW#VHGLPHQWV#DQG#DUH#RIWHQ#FRYHUHG#LQ#VLOW1
7KH\#DUH#PRUH#WROHUDQW#RI#ORZ#GLVVROYHG#R[\JHQ
OHYHOV#WKDQ#RWKHU#IDPLOLHV1##>+24252&@

;

D1 *LOOV#RQ#DEGRPLQDO#VHJPHQW#5#DEVHQW/#JLOOV
PD\#EH#DEVHQW#IURP#VHJPHQWV#4#DQG#6#DOVR/
JLOOV#RQ#VHJPHQWV#6#RU#7#PD\#EH
RSHUFXODWH>#SDLUHG#WXEHUFOHV#RIWHQ#SUHVHQW
RQ#DEGRPLQDO#+GRUVDO,#WHUJD
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 (SKHPHUHOOLGDH

7KHVH#Q\PSKV#JHQHUDOO\#LQKDELW#OHDI#OLWWHU#RU
HGGLHV#RI#FOHDQ#VWUHDPV1#6RPH#DUH#PRUH#WROHUDQW
DQG#VRPH#LQKDELW#ODNH#VKRUHV1#0RVW#DUH
KHUELYRUHV#DQG#GHWULWLYRUHV1##>028292&@

E1 *LOOV#RQ#DEGRPLQDO#VHJPHQWV#4#RU#5#WR#:
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

http://www.entomology.umn.edu/midge/Tricorythidae.htm
http://www.entomology.umn.edu/midge/Caenidae.htm
http://www.entomology.umn.edu/midge/Ephemerellidae.htm
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+HSWDJHQLLGDH +<D,

5RZ#RI#GHQVH#VHWDH#RQ
IHPXU +44D,

,VRQ\FKLLGDH +45D,

2OLJRQHXULLGDH#VKRZLQJ
YHQWURODWHUDO#JLOOV +45D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

<

D1 +HDG#DQG##ERG\##IODWWHQHG##WRS#WR#ERWWRP/
H\HV#DQG#DQWHQQDH#RQ#WRS#RI#KHDG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 +HSWDJHQLLGDH

+HSWDJHQLLGDH#FOLQJ#WR#URFNV#DQG#ZRRG\#GHEULV
LQ#FXUUHQWV#RI#DOO#W\SHV1###>02:2432$@

E1 +HDG#DQG#ERG\#QRW#IODWWHQHG#WRS#WR
ERWWRP>#H\HV#DQG#XVXDOO\#DQWHQQDH#RQ
VLGHV#RI#KHDG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43

43

D1 &ODZV#RI#IURQW#OHJV#QRWLFHDEO\#VKRUWHU#WKDQ
WKRVH#RI#PLGGOH#DQG#KLQG#OHJV#DQG#ELILG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0HWUHWRSRGLGDH

7KHVH#Q\PSKV#DUH#IRXQG#DORQJ#EDQNV#DQG#LQ
YHJHWDWLRQ#RI#PHGLXP#WR#ODUJH#VWUHDPV1#7KH\#DUH
H[FHOOHQW#VZLPPHUV1##>/242525@

E1 &ODZV#RI#DOO#OHJV#VLPLODU#LQ#OHQJWK
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44

44

D1 )URQW#IHPXU#+XSSHU#OHJ,#ZLWK#D#GHQVH#URZ
RI#VHWDH#+KDLUV,#DORQJ#WKH#LQQHU#PDUJLQ
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 45

E1 1R#GHQVH#URZ#RI#VHWDH#RQ#IHPXU
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 46

45

D1 *LOOV#RQ#DEGRPLQDO#VHJPHQW#4#GRUVRODWHUDO
+RQ#WRS0VLGHV,/#VLPLODU#WR#JLOOV#RQ#RWKHU
VHJPHQWV>#Q\PSKV#PLQQRZ0OLNH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ,VRQ\FKLLGDH

,VRQ\FKLLGDH#ZHUH#RQO\#UHFHQWO\#UHFRJQL]HG#DV
GLVWLQFW#IURP#WKH#2OLJRQHXULLGDH1#%RWK#IDPLOLHV
ILOWHU#WKH#ZDWHU#IRU#DOJDH#DQG#GLDWRPV#ZLWK#WKH
ORQJ#VHWDH#RI#WKHLU#IURQW#OHJV1##>/242;2&@

E1 *LOOV#RQ#DEGRPLQDO#VHJPHQW#4
YHQWURODWHUDO#+RQ#XQGHU0VLGH,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2OLJRQHXULLGDH

7KHVH#DUH#PRUH#FRPPRQ#LQ#VRXWKHUQ#VWDWHV#DQG
PD\#QRW#RFFXU#DW#DOO#LQ#0DU\ODQG1

)LJ1#45D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW#DQG
.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

http://www.entomology.umn.edu/midge/Heptageniidae.htm
http://www.entomology.umn.edu/midge/Isonychiidae.htm


8

'RXEOH#OD\HUHG#JLOOV +46E,

%DHWLGDH +47D,

$PHOHWLGDH#ZLWK
FRPE0OLNH#VSLQHV#RQ
PD[LOODH +48D,

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

)LJ1#48D#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW#DQG#.1:1
&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

46

D *LOOV#RQ#DEGRPLQDO#VHJPHQWV#50:#HLWKHU
IRUNHG/#LQ#WXIWV/#ZLWK#DOO#PDUJLQV#IULQJHG/
RU#ZLWK#GRXEOH#OD\HUV#WHUPLQDWLQJ#LQ
SRLQWV>#GHQVH#EUXVK#RI#KDLUV#RQ
DSLFRODWHUDO#PDUJLQ#RI#PD[LOODH#+RXWVLGH
HQG#RI#PRXWKSDUWV#EHKLQG#PDQGLEOHV,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 /HSWRSKOHELLGDH

7KHVH#Q\PSKV#OLYH#LQ#D#YDULHW\#RI#VWUHDPV/#LQ
VORZ#RU#IDVW#FXUUHQWV/#DQG#RQ#DOO#W\SHV#RI#FRDUVHU
VXEVWUDWHV1##>026282&@

E1 *LOOV#VLQJOH#RU#GRXEOH#OD\HUV/#RYDO#RU#KHDUW
VKDSHG>#DSLFRODWHUDO#PDUJLQ#RI#PD[LOODH
ZLWKRXW#GHQVH#EUXVK#RI#KDLUV#+WKRXJK
$PHOHWLGDH#KDYH#FRPE0OLNH#VSLQHV,
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 47

47

D1 0LGGOH#FDXGDO#+WDLO,#ILODPHQW#UHGXFHG#RU
DEVHQW#RU#DQWHQQDH#PRUH#WKDQ#WZLFH#DV
ORQJ#DV#KHDG#ZLGWK
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 %DHWLGDH

7KH#EDHWLGV#DUH#DFWLYH#VZLPPHUV/#DEXQGDQW#LQ
VWUHDPV#DQG#ODNHV1##>+2;2;2$@

E1 0LGGOH#FDXGDO#ILODPHQW#DV#ORQJ#DV#RWKHUV
DQG#DQWHQQDH#OHVV#WKDQ#WZLFH#ZLGWK#RI
KHDG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 48

48

D1 0D[LOODH#ZLWK#FRPE0OLNH#VSLQHV>#RYDO#JLOOV
ZLWK#D#KDUGHQHG#EDQG#RQ#WKH#HGJH#DQG
XVXDOO\#GRZQ#WKH#PLGGOH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 $PHOHWLGDH

8QWLO#UHFHQWO\/#WKH#$PHOHWLGDH#ZHUH#SDUW#RI#WKH
6LSKORQHXULGDH#IDPLO\1##7KH\#DUH#VZLPPHUV#DQG
FOLQJHUV#IRXQG#LQ#DOO#W\SHV#RI#VWUHDPV1#>/242425@

E1 0D[LOODH#ZLWKRXW#FRPE0OLNH#VSLQHV>#JLOOV
YDULDEOH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6LSKORQHXULGDH

7KLV#IDPLO\#RI#VZLPPHUV#DQG#FOLQJHUV##LV#TXLWH
YDULDEOH#LQ#KDELWDW#SUHIHUHQFHV#DQG#IHHGLQJ
EHKDYLRU1##>+24252&@

http://www.entomology.umn.edu/midge/Leptophlebiidae.htm
http://www.entomology.umn.edu/midge/Baetidae.htm
http://www.bgsd.k12.wa.us/hml/jr_cam/macros/efl_fall05/images/efl_nov05_19.jpg



